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(54) THREE DIMENTIONAL DISPLAY DEVICE 

(57)Abstract 

PURPOSE: To provide a 3-D display device in which the 
viewing position of a subject, that is 3-D displayed, is 
varied in accordance with the human operational 
sensation to improve the man-machine interface. 
CONSTrTUTION: A 3-D video display section 100 is 
constituted by providing a display screen for each of the 
six surfaces of a hexahedron. A position sensor 104 is 
placed in the inside of the section 100 and a position 
sensor 109 is also placed on an observer 108. Referring 
to the viewing points of the sections 100 and 108, video 
to be displayed on each surface of the section 100 is 
generated and displayed. Thus, by moving the section 
100, the subject which is being displayed is also moved 
and the displayed subject appears to be existed and the 
displayed subject is obvserved. 
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damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Equipment which is characterized by providing the following and which displays an image. The solid 
type graphic display section constituted from a polyhedron. A relative-position measurement means to measure 
the relative position to the observer of this solid type graphic display section. A picture generation display 
means to generate the image which is visible as an image on which the image of a display object object is not 
distorted in succession by part for the field connection of a polyhedron based on the measured relative position 
for every field, respectively, and to display on each field. 

[Claim 2] Solid type display characterized by the solid type graphic display section being spherical in a claim 1. 
[Claim 3] Solid type display characterized by each side of a polyhedron carrying out the curved-surface 
configuration in a claim 1 or a claim 2. 

[Claim 4] It is the solid type display which generates the aforementioned picture generation display means in 
either a claim 1 or a claim 3 as a state which made the position of an observer's eyes the view for the image 
displayed on the aforementioned solid type graphic-display section, and projected a display object object on the 
solid type graphic-display section, and is characterized by to be what displays as if the displayed body existed in 
the interior of the aforementioned solid type graphic-display section. 

[Claim 5] It is the solid type display characterized by to be that to which make the picture displayed on the 
aforementioned solid type graphic -display section according to this change when the relative position to which 
the relative-position measurement means detected the aforementioned picture generation display means in 
either the claim 1 or the claim 4 changes change, it is made to correspond to position change of the 
aforementioned solid type graphic-display section, and a display body picture is changed. 
[Claim 6] Solid type display characterized by having the binocular-vision means which consists of a means to 
display that the image which made an observer's right eye the view at the aforementioned solid type graphic 
display section is visible only by the right eye in either a claim 1 or the claim 5, and a mean6 to display that the 
image which made an observer's left eye the view is visible only by the left eye. 

[Claim 7] Solid type display characterized by having a means to display the cross-section image of this display 
body on this solid type graphic display section when the apparent position of the display body from an observer 
is fixed and the field of the solid type graphic display section goes into the interior of a display body by 
movement of the aforementioned solid type graphic display section in either a claim 1 or the claim 6. 
[Claim 8] The solid type display characterized by to have the center-of-gravity impaction-efficiency means to 
which the center-of-gravity position of this solid type graphic-display section established in the interior of the 
aforementioned solid type graphic-display section moves in either a claim 1 or the claim 7, and the 
center-of-gravity control means to which the aforementioned center-of-gravity position moves as a 
center-of-gravity position of this display body image when the image of the display body displayed on this solid 
type graphic-display section moves. 

[Claim 9] Solid type display characterized by having the means which is made to generate the reaction force oi 
the force received when the body picture displayed on the aforementioned solid type graphic display section 
interferes with other body pictures in either a claim 1 or the claim 8, and is added to this solid type graphic 
display section. 

[Claim 10] Solid type display characterized by having a means to exclude generation and a display of the image 
of the portion which cannot carry out visible to an observer in either a claim 1 or the claim 9 among the body 
pictures displayed on the aforementioned solid type graphic display section. 

[Claim 11] Solid type display characterized by considering as the composition which sends and receives the 
signal performed between the aforementioned solid type graphic display sections with a non-cable in either a 
claim 1 or the claim 10. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to a display unit and it is related with the possible solid type 
display of performing operation which changes the direction which a display body looks at especially, and is 
displayed in three dimensions based on an operator's humane feeling. 
[0002] 

[Description of the Prior Art] In CG in recent years, if it is becoming natural to display a display body in three 
dimensions and an operator specifies the view position to a body, the stereogram image of the body seen from 
the view position will be displayed on a 2-dimen6ional screen. Moreover, in changing the direction which wants 
to see a display body, it carries out by changing a view position using pointing devices, such as a mouse and a 
joy stick. 

[0003] In addition, there will be pl91~p200, JP,62-293381,A, etc. as a thing relevant to the conventional 

technology in "CG" Japan computer association issue 1984. 

[0004] 

[Problem(s) to be Solved by the Invention] When human being is going to look at an objective background, 
ordinary feeling performs operation of taking the body in its hand and seeing an inside-out background. 
However, in the world of CG, in order to have to use perspective etc. for a 2- dimensional screen, to have to 
display an objective three dimensional image and to see the background of a display body, a view position must 
be changed using a mouse etc. and a display body must be rotated on a 2 -dimensional screen. Human being's 
ordinary feeling mentioned above is the operation which was widely different, and operation of changing this 
view position is user-unfriendly, and has the problem that man-machine nature is not good. 
[0005] The purpose of this invention is to offer the solid type display which was excellent in the possible 
man-machine nature of changing the view position of the body displayed in three dimensions based on human 
being's operation feeling. 
[0006] 

[Means for Solving the Problem] The solid type graphic display section which constituted the above-mentioned 
purpose from a polyhedron in the equipment which displays an image, A relative-position measurement means 
to measure the relative position to the observer of this solid type graphic display section, It is attained by 
establishing a picture generation display means to generate the image which is visible as an image on which 
the image of a display object object is not distorted in succession by part for the field connection of a polyhedron 
based on the measured relative position for every field, respectively, and to display on each field. 
[0007] 

[Function] Since it is displayed that it exists in the interior of the solid type graphic display section, the solid 
type graphic display section is taken in its hand, and if it moves and the image of a display object object makes 
it rotate, it will be followed on the movement and rotation, and will also move and rotate a display body picture. 
For example, when the background of the solid type graphic display section is seen, the background of a display 
body picture can be seen. Man-machine nature of this operation improves for operation by human being f s 
ordinary feeling. 
[0008] 

[Example] Hereafter, one example of this invention is explained with reference to a drawing. Drawing 1 is the 
block diagram of the solid type display concerning one example of this invention, this example arranges 
2-dimensional screen equipments (CRT, a liquid crystal display, light emitting diode, etc.). to each side of six 
face pieces, and constitutes the graphic display section of solid type display. Of course, although a polyhedron 
with more fields than the 6th page and the polyhedron of the few number of fields are also possible, ultimately, 
it is desirable, the polyhedron, i.e., the spherical solid type display, of an infinite number. 

10009] In drawing 1 , 100 is the solid type graphic display section of a polyhedron. The graphic display side 
105,106,107 of a polyhedron and 6th [ a total of ] page of the 3rd page of a background have the function which 
displays an image like CRT, a liquid crystal display, or light emitting diode. The 3-dimensional position sensor 



head By the image generation equipment group 101, the image displayed on each page [ 6th ] graphic display 
sTde is generated respectively. What images, such as a synthetic image of an image and the above-mentioned 
image generated by oUnk of display articles, such as an image generated by CG, an actually photoed image or 
an imale generated by cell animation, and light emitting diode, are sufficient as the image to display. 
K)U] Z nnage generation equipment group 101, the image to generate is changed according te .position 
change of the solid tyVe graphic display section 100 or an observer 108. For exampte, ni d^playmg an image 
using CG, from the configuration database 111 (various configuration data are beforehand stored with the input 
un* 112 ) the configuration displayed according to an observer's 108 position and the position of the solid type 
graphic d splay section 100 is choL, and it displays an image. If an observer 108 or the sohd type graphic 
Kay section 100 moves by this, the image displayed on the solid type graphic display section 100 wdl change^ 
[0012] Next, the image generated by the image generation equipment group 101 is explained using drawings 
or drawmefi In addition, this example explains the case where an image is generated usmgtA*. 

is drawing explaining the generation method of the image by conventional CG. The position of 
Z bodTwXloi tends t» display, tne screen with which 204 projects a body, and 202 are the positions of a 
vieJ Z cT& where a body is projected to a screen 204 - this screen 204 » a visual axis 205 -• receiving - a 
pe^end^culS field • in addition - and it is placed so that the intersection 206 with a field may take the ead m 
^"7204 Therefore, this view position 202 is not necessarily in agreement with an actual observer's view 
! 0 S n For example, supposing it fixes a screen 204 and a watcher observes a screen 204 with a view 203, a 
Cteher's ^suaTaSs will set to 207 and will serve as the form where a screen 204 is seen from across. For 
SSs^reaso^ Observer 203, as shown in the picture 301 of drawingJJ , the picture generated based on the 
vipw 202 used for image generation serves as a perverted form, and is observed. 

[0W4] StoS tie ^position when projecting on each screen is different, respectively when two or more 
screens are connected at a certain angle and one body is generally projected and displayed, there is a problem 
S?S nnag^Tnot continuously connected in the knot of a screen. Then, it is necessary to solve this problem 

toOio] S^^^aXtxplaining the projection method by the example of tins invention. 107 ' «d 105 are 
the oosltioSthe screen which projects the display body 201. The position of this screen is established in the 
2me p^ac^ *a the fiSd which constitiites the solid type image section 100. It asks for the position of a screen 
Stbe Position metering device 103 of a display 100. A view 404 is an observer's view position called for by the 
pottS meS See 102 of a head, and tiie calculation equipment 113 of a view position. The calculation 
equipment 113 of a view position computes the position of an observer's eyes from the position of the head for 
wSt asked wt^ X position metering device of a head. When it sees from a vertical view to tins screen, it is 
dttorted and I the picture which is projected on this screen (field) and generated is generated, as shown in 

foSffiwever, this image is displayed on each field of the soUd type graphic display section 100, and when the 
luuidj nowever, uixo 6 v j „u MTO110 » ohnom in rtrawiner 6 . it is observed as an 



nhcpTvpr IOb wno attacnea me posiuon seusui m i^c ,v», »- — - — —> — • , . 

nn?gTwitnouT dilrtion. Moreover, an image is continuously connected also in the knot of each^scree An 
image is generated always referring to the position for a display, and the position of an observer s view. 
Sefore^n i?an observer's 108 position or the position of a display 100 changes, it is always dig ayed on 
an observer 108 as a picture which was not distorted but moreover continued, and the solid type graphic display 
action 7oO seen from the observer 108 is recognized as a transparent case, and can observe an image like the 

bodv which actually exists in this case. , r . i4 .+ ; e 

[0017]The picture 602 which carried out move rotation of this picture from the picture 601 of an initial state is 
Eyed on SagI . When performing such [ conventionally ] move rotation, the "rotational'' command was 
faXtted ^rthe^osition was moved. However, in this example, the solid type graphic display section 100 is 
Skefin its ha^d, a£d as it is whether to have a display body in a hand and to make it rotate by making it 

^S^SS^S!^ Say image 603 of the scene of a plant. Thus, although it is the 
am aSSai the reduced display of the huge body can be carried out small in fact, by ^ example it is 
that an observer 108 brings a face close to this solid type graphic display section 100 and since the interval 
Zt™nZTcL b 'found by the sensor 104,109, it becomes possible to expand and display a display image. 
ThuT operator Toi ^bringing a face close in order to see an object in detail is also operation based on human 
Ling's ordinary of perform [ a screen display based on it ] improves, and its 

of an observer's binocular parallax is explained using &f^ Q ™ 
s tne equipment which computes the position of a right eye from the position of an observe, ^head, and 70^ 
is equipment which computes the position of a left eye . 701 is transparency equipment of a right eye and 702 is 
transparency eqmpment of a left eye. Only when the changeover switeh 706 shows ON, an observer can see the 



Tte S of a left eye is generated similarly and it is o tan ^ bythe observ y ^ ^ ^ ^age 
[002iTaS>rding to this example a left eye and a right ,eye ^^f^ ^ge ^ three dimensions using 
E Sh became independent, the bmocidar ^^^^Z^eseuL in one place, un-arrangmg 
parallax of both eyes becomes [^T^tveTrZ^ a display image being connected discontinuoudy 
[that the field which is not in sight by ^.^^ebv the righTeye with the difference in the view position 
in the junction position of each screen, and being viable! by me rig * e8p ecially is generated 1 arises. 

3 1 eye on either side when the view ^^^^^fl-r side with an image independently, 
TWever according to this example, in order to provmc 

respectively, it does not produce ' f^"«™^ which displays the cross section of a ^nfigurati^For 
[0022] Drasdn^IQ is the block ^^^a^rirtion, and 803, a clipping equipment group and 801 are 

LStfSSft group 802, clipping P-^t^dSe which displays a display 

and 904 is an observer's view. Clipping is seen ™™ display in being near, 

body to the clipping side 901 *^ 2 tr^ 

[0023] In drawing-U , the pictu re 302^ forther rf ^ body to the cUpping side 901 is ^yed 
a clipping side, although displayed. Thereby the cross ^ on ° * ^ ^ aphic display side of the solid 

L Sexample, this clipping side 901 V^^SS^^^ the background of a display body 

section 100 to move a clipping side. ti action is generated into the portion 

[0024] By the generation equipment group 801 of a ^3^°^ the shape of surface type is put into 
Ed by clipping processing. When generating an ^ u ^ n C c ^g of the display body is carried out a 
the obiective configuration by the database 111. Therefore ^ wnen ^ciipp g & croe8 ^ 1S 

ctpSrpoTtion selves as a cavity. By the generation equ^ pmen t ^P 8°lol ^ 

^ w ^&^«»^^ J, U ^ on eaen - 
generated. . . . „ in1fl _ e eenera ted by this example. The cross section of the ' f^tey 

SbSfiS»ArJ^«S=«?f — ~ ^ position o f « - - - 
will also be moved. . „ . . f . arbitrary cross sections of a display body being : o^rvaDie 

K>026] According to this example it is eft ^^^SS. since the amount of display is a polyhedron, it is 
by moving the sohd type graphic display se ction^ ™™ ^ a polyhedron (three dimensions), 
effective in a cross-section configuration being ^ f ^£^^gL move s with movement of a display 100, 
ffiltSffl sense more real if tie center of ? a£* of ^disp lay b^dy mov ^ ^ 
and rotation when it has the solid type g, -ap^sp^ ^to^ „ ^re, next simulates ^nter of 
nf a rtisolav body by malting it move and rotate. me « v plained 1112 is a database with wtacn 
gravid a body with reference to Jgg^^Srf*. center-of-gravity position ^f the 
center of-gravity information is registered. The c f^ ulata0 ? e eq Lament whic h decomposes into each shaft of a 
SSSybodywLh displays 1101 on ^^^^TS^ calculated 1102 weight j**™ 
rectangular coordinate system the center ot ^^J^ moves nog, 1110, and 1111, and 1103, 1104 and 

X P aT^^ ** p0Sit i° n ° f ^oT^b^tfdtty with the calculation equipment of 

Sntastfor the position of the ^^^g££2££% weight information on each par 
the center-of-gravity position of - nt0 the center of- gravity information database 1112, and 

article which constitutes a display body is registereo * referring to it. The computed center of gravity is 

ft computes the center-of-gravity Vom^ ^^^^^ coordinates using the center-of-gravity 
divided into each component (a x axis, y axis, 



^ j 6 . W1 + 11T1 : t -ion* tVip configuration of a surrounding configuration, for example, a wan, uie nuur, 

TJffiTJKEfESa gravid, e«c. are beforehand registered into *. databaee of a 

at3"S Say^dylftne buoyaacy wben amkiag into reason when 

LOU^iJ ine _iorce 01 - * ' * a wall or a floor, and underwater, factional resistance, etc. These force 

the force in which it has joined the body. „„f rtlPW1 a a Wh-«nPPd disolav 1301 is visible 

The graphic ^splay side w*ch is no ; in sign* whic h does not generate an image 

moving the sohd type graphic display secuon ^"•"B man-machine nature improves and 

can Se sensed, and it can observe with feeling as if the display body existed really. 




[Translation done.] 



* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the block diagram of the solid type display concerning one example of this invention. 
[Drawing 21 It is drawing explaining the conventional projection method. 

[Drawing 31 It is drawing showing the example of an image observed when a screen is seen from across. 
[Drawing 4l It is drawing explaining the projection method by one example of this invention. 
[Drawing 5l It is drawing showing the picture displayed on each graphic display side of solid type display. 
[Drawing 61 It is drawing showing the image observed in the solid type graphic display section. 
[Drawing 71 It is drawing showing the image which rotated the image of drawing 6 . 
[Drawing 81 It is drawing which reduced and displayed a plant general view. 

[Drawing 91 It is the block diagram of the solid type display in which the binocular vision concerning the 2nd 
example of this invention is possible. 

[Drawing 101 It is the block diagram of the solid type display in which the cross-section display concerning the 
3rd example of this invention is possible. 

[Drawing 111 It is drawing explaining clipping in respect of graphic display. 
Drawing 12l It is drawing showing the example of a cross-section display. 

Drawing 13l It is the block diagram of the possible solid type display of the centerofgravity simulation 
concerning the 4th example of this invention. 

[Drawin g 141 It is the block diagram of the possible solid type display of the external force simulation 
concerning the 5th example of this invention. 

[Drawing 151 It is the block diagram of the solid type display concerning the 6th example of this invention 
which can be displayed high-speed. 
[Description of Notations] 

100 [ " A position sensor, 105,106,107 / A graphic display side, 109 / - Position sensor of a head. ] " The solid 
type graphic display section, 101 - An image generation equipment group, 104 



[Translation done.] 



